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Evaluation of Alkali-Silica Reactivity for Aggregates in Korea according to
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ABSTRACT The purpose of this study was to evaluate the alkali-silica reactivity for aggregates in Korea according to test meth-
ods: accelerated mortar bar test (AMBT) by ASTM C 1260; chemical test by KS F 2545 (ASTM C 289). The results are as follows:
The AMBT (ASTM C 1260) results showed that two (2) igneous rocks (two mica granite and felsite), three (3) sedimentary rocks
(arkose, red sandstone and shale), two (2) metamorphic rock (slate and vitric tuff), one (1) mineral (quartz) showed more expansion
than 0.1% at 14 days. But, some sedimentary rocks and metamorphic rocks expanded more than 0.1 % at 28 days even though
they were less than 0.1% at 14 days. Therefore, it is necessary to extend the experimental dates more than 14 days to evaluate the
possibility of alkali-aggregate reactivity. The chemical test (KS F 2545) results showed that five (5) igneous rocks (andesite, dia-
base, granite porphyry, muscovite granite and diorite) were indicative of potentially deleterious expansion, while two (2) igneous
rocks (diorite porphyry and quartz porphyry) were possible indicative of expansion, and three (3) igneous rocks (biotite granite,
two mica granite and felsite) were indicative of innocuous reactivity. The above results showed that the results from chemical
method (KS F 2545) and AMBT (ASTM C 1260) had little relationship.
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Table 1 Chemical compositions of cement used in test
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Composition SiO, Al,O5 Fe,05 CaO

MgO SO; Loss of ignition

Percent (%) 21.0 4.29 3.35 62.1

227 2.35 ‘ 2.73

Table 2 Rocks and minerals used in test

Igneous rocks (34 <h

Sedimentary rocks (¥4 )

Metamorphic rocks (3443 &) Mineral (3&)

Rhyolite (-f- <)

Red Siltstone (&2 0] A}

Slate A (31 3%h) Feldspar (%§21)

Andesite (SHAFH)

Arkose (3 AN

Slate B (&%) Quartz (4 %)

Diabase (3]E<)

Red Sandstone (&2} A}<4)

Phyllite (v 2%

Granite Porphyry (51' Z3ireh Shale (M%)

leucocratic Gneiss (<52 2 Hrulh

Mudstone (°]%)

Augen Gneiss (SHEA# P

Schist (A

Granite Gneiss (3}7+3H v}

Quartzite (7<)

B
Muscovite Granite (%2317}

Homfels (& &% ~)

Amphibolite (ZH] ¢

Diorite (*d5-<4)
Felsite (TF74%)

Vitric tuff (f2]1 2 83| %)
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Table 3 Requirement of aggregate grading for ASTM C 1260

test”
Sieve size
- - Mass (%)
Passing Retained on
4.75 mm (No.4) 2.36 mm (No.8) 10
2.36 mm (No.8) 1.18 mm (No.16) 25
1.18 mm (No.16) | 600 pm (No.30) 25
600 um (No.30) 300 pm (No.50) 25
300 um (No.50) | 150 um (No.100) 15
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Table 4 Test results of igneous rocks by KS F 2545

Table 6 Test results of metamorphic rocks by KS F 2545

Type of s, R |S/R KS F JIS A

Type of s | kR |ssk| KSF | UsA

rock 2545% | 1145" rock 2545° 1145"
Rhyoli '
volite 1 51 7| 490 | 065 | None | Nome Slate A 486 | 480 | 101 | None | lossible
(S-23h (A3 A) Reactive
NIE= ERER
Andesit | Possibl Slate B .
estte 849 | 240 | 354 | Reactive | L O°0¢ ae 623 | 1020 | 0.61 | Reactive | None
O} ALOF R 2 )0}
(SHAFh eactive FHHY B)
Diab | Possibl Phyllit
( Eja;:f) 946 | 310 | 3.05 | Reactive R:Zi'ﬁvz 8 zH ‘Of) 193 | 270 | 071 | None | None
- = T =
itePorph Possibl 1 ic Gnei
Graf“te} OIELyry 1039 | 80.0 | 130 | Reactive | Lot e“coﬁrafw Gn:iss 263 | 330 | 080 | None | None
(3uEeh Reactive (S 2 7 vl o
DioritePorph: Possible | Possibl Augen G
1OTETOPIVIY | 1580 | 103.0 | 124 | 0SS0 | Fossioe ugen Gneiss |1 ¢ 450 | 090 | None | None
A Reactive | Reactive (Gl i )
Porph Possible | Possibl hi Possibl
QuartzPorphyry | o ¢ | g5 | 123 | Possible | Possible Schist 310 | 280 | 111 | Nome | OSSPl
(A gdeh Reactive | Reactive (Hh Reactive
Biotite Granit Granite Gnei | Possibl
cotte Lrantte | gy 550 | 091 | None | None ramite neISs |0 €1 520 | 111 | Reactive | ¢
[e]
e ) @ avieh Reactive
Two Mi ' ' Possibl
wo MicaGranitg 493 72.0 0.68 None None Quartzite 57.6 | 38.0 1.52 | Reactive OSS]}.) ©
(B3 T Reactive
MuscoviteGranit | Possibl Homfel
(SCOVIEIINE 462 | 37.0 | 125 | Reactive | oo ! (;mfs 160 | 240 | 067 | None | None
(G ARe ARI) Reactive (e X
Diorite . Possible Amphibolite Possible | Possible
@) 1422 | 600 | 237 | Reactive | > " g 1026 | 950 | 1og | 00| U E
Felsi itric tuff Possibl
elite 192 | 320 | 060 | None | None Vime il o590 1170 | g2 | PSP None
( 'Ff'%}on}) (Trg];g <3 ot}) Reactive

Table 5 Test results of sedimentary rocks by KS F 2545

Table 7 Test results of mineral by KS F 2545

Type of KS F JS A Type of KS F JIS A
rock S| Re SR 450 11457 rock Se Re | SelRe 1 5450 1145"
Red Siltstone 1280 | 1200 | 1.07 P0551l?1e Possﬂ.31e Feldspar 130 1.0 1.03 None P0551l?le
(A A m AFeh Reactive | Reactive &) Reactive
Arkose 1310 | 1000 | 120 Possﬁ.)le Possd.)le Quartz 1102 95.0 116 Possﬁ.)le Possﬁ.)le
CF ALY Reactive | Reactive 29) Reactive | Reactive
Red Sandstone 1310 | 1140 | 115 Possible Possible
(BAAESh . ' ’ Reactive | Reactive Aol 0247%74A o] dAstE Ao= YET
hal Possibl 7(-])\}]/\],0]-0 140101] 0115<y_/] _zgﬂo ulxgg}oq g_&/ﬂo]
Shale 1 1140 | 1300 | 088 | PSP None oo N ekl
A1) Reactive UE AOZ YelEtorm, AZH ol wel 28Y A F ol
Mudstone 1300 | 1270 | 1.02 Possible | Possible 0223%7+4] W Fo] WAlst= Aoz UERTH HUe
(°1eh ' ’ ' Reactive | Reactive 14990 0.15%<] #Fo] dAste] HlSAo] 9= Ao =
uebstor, AlZk el wet 289 A F el 0.27%7H]
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Table 8 Expansion results of igneous rocks by ASTM C 1260

Expansion rate (%)
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Table 10 Expansion results of metamorphic rocks by ASTM C

Type of rock
P 7 days | 14 days | 21 days | 28 days
Rhyolite 0019 | 0023 | 002 | 0043
T
A
ndesite 0009 | 0005 | —0008 | 0.006
(2H2eh
Diabase 0015 | 0027 | 0052 | 0052
(3 =3h
Granite Porphyry | 005 | 0005 | 0047 | 0.054
&k
Dirite Porphyry | o o0 | 0021 | 0031 | 0.026
(1 = 3kh)
Quartz Porphyry | 010 | _0.006 | 0016 | 0.027
(19 ueh)
Biotite Granite | 00 | 0031 | 0040 | 0046
(SE2374eh
Two Mica Granite
P 0066 | 0133 | 0197 | 0.195
Muscovite Granite
.2 w3l ~0.002 | —0.001 | 0017 | 0011
Diorite 0023 | 0017 | 0033 | 0029
W=
Felsi
eisite 0040 | 0163 | 0200 | 0237
G#3h
Table 9 Expansion results of sedimentary rocks by ASTM C
1260
T ¢ rock Expansion rate (%)
€ OI roc
P 7 days | 14 days | 21 days | 28 days
Red Siltstone
(A apnaery | 0003 | 0060 | 0130 | 0169
Arkose
AR 0.027 | 0117 | 0198 | 0247
Red Sandstone
30 bl 0.044 | 0115 | 018 | 0223
Shale
0063 | 0150 | 0211 | 0270
A
Mudstone | 50¢ | 0011 | 0019 | —0018
(GIE))
3.2.3 84
HAG st =& 2 43 A34E Table 100 YEh
Wk S5 S Fuehe 140l -0.003%=2 o]
Aol dAEA] gkkon} 21 A H A= 0.064%2] T
ol WAl Aoz Uehdt. 24 nye Juge
144 0.303%2] =Fo] TAFt] wh-gAdo] mj¢- & A
o7 Jvehgoer, A7k 7§3Jr°ﬂ uh 28 A HAM =
0.417%7}4] %7“01 A= AoE YeEt S5
Fo] vk 1499 0059%4 o] wAEte] whS-
Aol gle Aoz veptowy, A7 Az mel 283
Aol 0.194%7H4] 7o) AstE Aoz YERT

1260
Expansion rate (%)
Type of rock
7 days | 14 days | 21 days | 28 days
Slate A
ARt A) —0.007 | —0.003 0.073 0.064
Slate B
(A%t B) 0.182 0.303 0.381 0.417
Phyllite 0037 | 0059 | 0136 | 0.194
(LK)
leucocratic Gneiss
(-9 mhe) 0.033 0.079 0.165 0.167
Augen Gneiss
kAt ukal) 0.002 0.042 0.053 0.048
Schist 0014 | 0041 | 0102 | 0116
(sh
Granite Gneiss
(s nre 0.006 0.041 0.097 0.116
Quartzite
0.003 —0.003 0.014 —0.001
G+
Hornfels
(zeax) 0.003 0.028 0.095 0.114
Amphibolite 0021 | 0086 | 0147 | 0.178
(7H43h
Vitric tuff
0.392 0.458 0.512 0.556
(&8 39
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Table 11 Expansion results of mineral by ASTM C 1260

Expansion rate (%)
7 days 14 days | 21 days | 28 days
Feldspar (449) 0.010 0.002 —0.007 —0.006
Quartz (8%)| 0.079 0.196 0.290 0.374

Type of rock
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Table 12 Comparison results of KS F 2545 with those of
ASTM C 1260 for igneous rocks

Table 14 Comparison results of KS F 2545 with those of ASTM
C 1260 for metamorphic rocks

T f
pe © KS F 2545 | ASTM C 1260°| JIS A 1145” Type of g k25459 ASTM € 12607 IS A 1145”
rock rock
Rhyolite None None None Slate A None None Possﬁ_)le
(559h (H39F A) Reactive
Andesite . Possible Slate B . .
oFAkel Reactive None Reactive 2 whol Reactive Reactive None
( ‘j) ( == B)
Diabase . Possible Phyllite
R N .
CEDS eactive one Reactive Ao eh None None None
Granite Porphyry . Possible leucocratic Gneiss
React N . i
(shziken) eactive one Reactive (S i ok None Reactive None
Diorite Porphyry Possible Possible Augen Gneiss
) N . g
G A1 Reactive one Reactive (SF2 ¢ moby None None None
Quartz Porphyry Possilf)le None Possiple Schist N N Possible
(A g ukehy Reactive Reactive (#oh one one Reactive
Biotite Granite : : ;
> N None None None Granite Gneiss . Possible
(Z-&x317eh (873 v eh Reactive None Reactive
TW; c1>\/I ;C ;}Sia::te None Reactive None Quartzite Reactive None POSSik.)le
CrEE ST ) G Reactive
Muscovite Granite Possible
Reacti N N Hornfels
M ers7eh eactive one Reactive (seH s None None None
3121}3_ Reactive None }l;oss1ble Amphibolite Possible None Possible
(= =%) eactive @A Reactive Reactive
Fels]_li None Reactive None Vitric tuff Possible Reactive None
() (%8]d $3]9h | Reactive

Table 13 Comparison results of KS F 2545 with those of
ASTM C 1260 for sedimentary rocks

T f
YPe O IKS F 25459 ASTM C 1260YJIS A 11457
rock
Red Siltstone Possible Possible
. None .
(A A\ ALel) Reactive Reactive
Arkose Possible . Possible
. Reactive .
A AehH Reactive Reactive
Red Sandstone Possible . Possible
. Reactive .
(B M AL Reactive Reactive
Shal Possibl .
ale OSSI. © Reactive None
A Reactive
Mudstone Possible Possible
K None .
°1h) Reactive Reactive
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Table 15 Comparison results of KS F 2545 with those of ASTM
C 1260 for types of mineral

T f
TP OL 1S F 25457 | ASTM C 1260°| JIS A 1145”
rock
Fel Possibl
eldspar None None ossﬂ.) e
Z4) Reactive
Quartz Poss1?le Reactive Possﬂf)le
M9) Reactive Reactive
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